T he nirvana of analytical devices is being able to detect single molecules, and beyond that many single molecules to allow quantitative analysis. Of the myriad of techniques that might be able to do that, surface-enhanced Raman spectroscopy (SERS) is one of the techniques with the greatest potential. SERS is a powerful vibrational spectroscopy that not only provides exquisite sensitivity, such that a single molecule can be detected in some cases, but also offers molecular fingerprint information. That molecular imprint information is what excites us about SERS for sensing, as it gives the sensor two layers of selectivity for the target analyte, which greatly enhances the possibility of performing analyses in complex samplesone is the recognition interface; the second is the transduction method. Furthermore, the transduction method exhibits advantages including high sensitivity, high selectivity, and narrow spectral peaks for multiplexing detection.
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SERS sensing is therefore regarded as a promising approach in various analytical applications such as biological analysis, environmental monitoring, medical diagnostics, forensic science, homeland security, and food inspection. For example, in Issue 3, SERS was used to detect single protein unfolding states (DOI: 10.1021/acssensors.6b00097), which demonstrates an exciting possibility of performing single molecule sensing. Moreover, the dual selectivity of SERS combined with the sensing interface has been used to allow SERS to detect species in complex samples. In this issue, an N-acetylgalactosamine glycopolymer capture layer was incorporated into a sensing interface to achieve SERS detection of ricin Bchain in water and liquid food matrices (DOI: 10.1021/ acssensors.6b00209).
So where are the opportunities? To make good use of the advantages of SERS sensing, research devoted to overcoming a number of challenges is necessary. This includes making reproducible SERS substrates, broadening the range of molecules that SERS can detect, and finding a frequency that is free from any interference, improving the ability of multiplex detection. For example, Issue 6 includes a novel SERS strategy using so-called SERS dots and an area-scanning method to address the SERS challenge of low reproducibility and limited dynamic range (DOI: 10.1021/acssensors.6b00053). The results show the femtomolar sensitivity for prostate specific antigen detection with a wide dynamic range (0.001−1000 ng/ mL). In Issue 3, an optically anisotropic rippled SERS sensor was developed to provide strong enhancement in a wide laser wavelength range just on one sensing surface and improve the specificity through matching resonant Raman criteria. The aspect of this paper we particularly like is that this novel SERS substrate shows the applicability for analysis of complex molecular mixtures and discrimination of solvent molecules (DOI: 10.1021/acssensors.5b00176). For the above reasons, the SERS papers we are looking for are devoted to addressing a real challenge rather than the routine stuff.
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